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ments with concentric cylinders using equation (13) could be
made so as to determine the value of ejm with great precision.1
Langmuir2 has argued from a consideration of the dimensions
of the equations that, whatever may be the geometrical rela-
tion between the emitting and receiving electrode, the current
in the infra saturation region will be equal to V3/2 multiplied
by a factor depending on ejm and the geometry of the system.
For this argument to be valid it is necessary that the velocity
and density of the electrons should be capable of being varied
in an arbitrary manner throughout every point of the space right
up to the cathode. The existence of finite emission velocities
independent of the field intensities prevents this condition from
being satisfied. The thesis that the current varies as V3/2
cannot therefore be considered to be established in general.
It is, however, found in practice that the currents can be
expressed with fair approximation as being proportional to V3/2
for a considerable variety of two electrode structures and over
a range of voltage varying with the structure, as, for example,
over the flat parts of Fig. i r.

There are considerable deviations when the applied voltages
are small and also at high voltages as the saturation value of
the current is being approached.

The deviations at low voltages are of a fundamental char-
acter. In order to understand them it is necessary to consider
critically two of the assumptions which have been made in the
foregoing calculations, namely, that the initial velocities are
zero, and that the vanishing of the potential gradient at the
cathode is an infra-saturation condition. The validity of the
latter assumption certainly seems doubtful because we can
argue with at least equal plausibility that it is the condition
which should hold when saturation is just attained. We have
seen that inasmuch as the volume density p is everywhere nega-
tive the V, x curve is always concavb upwards. If, therefore, it
is horizontal at the cathode (Fig. 12), the electric force in the
space will at every point be urging the electrons towards the
anode. Any electron which escapes from the cathode will
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